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An overview will be provided of forward and inverse radiative transfer in coupled atmosphere-
surface systems [1]. A coupled system consisting of two adjacent slabs separated by an interface
across which the refractive index changes abruptly from its value in air to that in ice/water will be
used as an example. Several examples [2,3] of how to formulate and solve inverse problems
involving coupled atmosphere-water systems will be provided to illustrate how solutions to the
vector radiative transfer equation can be used as a forward model to solve practical inverse
problems. Treatment of two-dimensional surface roughness, Earth curvature effects, and ocean
bottom reflection for shallow water in coastal areas will be discussed, and the advantage of using
powerful machine learning techniques to solve the inverse problem will be demonstrated.
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